Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



JStxa ^ngltinlr 2l9sotiatton of Railiuaa QaiptxinttriinntB. 



REPORT 



dial nf ITnrnraDtinf Cngiiies, 



MADE UPON 1st and 2d OCIOBSE, 1851. 



BOSTON: 

J. B. YEBRINTON & SON", PEINTERS. 

ai CORN II ILL. 

1852. 



,/ Google 



„Google 



This Trial and resulting Beport were made in connection with the Mic- 
DLESEx Mechanics' Association, ia compliance with the following 
Circular, presented at a regular meeting of the Association : — 

CIRCULAR EXTRA. 



The Middlesex Mechanic Association, by their Committee of 
Arrangements for an eshibilion of Improvements in the Mechanic Arts 
and Manufactured Articles, to be opened on the 6th of September, 1851, 
in the city of Lowell, respectfully invito the Agents and Superintend- 
ents of Railroads, and Manufacturers of Locomotives and Railroad Cars, 
lo exhibit at the Fair some of their best Locomotive Engines, and Pas- 
senger and Merchandise Cars, for which suitable shelter will be provided 
by the Association, on Monday, the 29lh of September noxt. This pari 
of the Exhibition will be open for inspection on Tuesday, the 30th of 
September, and on the Wednesday and Thursday next following, there 
will be trials of speed on the Boston and Lowell Road, near Lowell ; 
ind of power and draught, on the disused track of the Boston and Maine 
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dL w R 1 d h 
I f p d d gl an ! 

Th f I be f 
d g ay b I d by on 

d S p d wdl n m 

b fa d by h Ct 



ran Ip d p 3fp P 

any kind, appertaining to Railroads, Locomotives o 
to exhibit them. 



Railroad, i 

dM ■ 
kn ly fF 
al f I 


n Wilmington, between the Bo 
R d Tl Ag f h B 
d f hi I d rsf 
dp did 


eq Iq ! 
L m 
Tl N 
h 


y h h I 
h 
E I dA fRal 
J tl d dp 
r h Mddl M h \s 


rep p 
Dpi 


I p f h E h 

II b d d d d by 



„Google 



The project was npproved of by this Association, and Messrs. Waldo 
HiGGiKSOK, L. TiLTOB and W. P. Pareott were appointed a Committee, 
in behalf of this Association, lo make the necessary arraof^ements for 
carrying out the pltin suggested by the above circular, and this Committee 
sent the following circular to parties interested in this trial : — 

At a recent meeting of the New England Association of Railroad 
Superintendents, the undersigned were appointed a Committee to con- 
fer with the Mechanics' Association of IjowcII, in regard to a show and 
trial of Locomotive Engines, in connection with their general Exhibition, 
about lo be held in that city. They are now able to announce that the 
Government of the Mechanics' Association has very liberally decided 
thus to e.xtend its Exhibition, and that arrangements have been made for 
the safe keeping of Engines, and for a trial of their merits. 

The undersigned would, therefore, add their invitation to that of the 
Mechanics' Association, and extend it to al! Railroad Companies and 
Engine Builders, to send Locomotives to the proposed Exhibition. 

The value of such esaminalioos and comparisons as can be made on 
the occasion, is loo obvious to require comment. The absolute results 
attained by actual performance on carefully described tracks, and with 
loads precisely ascertained, cannot fail to be highly interesting and ser- 
viceable. 

A report upon this part of the Exhibition will be made in detail by a 
competent and disinterested tribunal, which is chosen by the Government 
of the Mechanics' Association, but which, at their request, will be nomi- 
nated by the Association of Superintendents. 

Tiie undersigned would also unite with tiie Mechanics' Association of 
Lowell, in inviting, upon ihis occasion, a display of mechanical improve- 
ments, of any kind, appertaining to Railways. 

WALDO HIGGINSON, ^ 

L. TILTON, } Committee. 

WM. P. PARROTT, ) 

Subsequently, all ihc arrangements were made by the Association, and 
the espertmenls and report made by the judges appointed, in accordance 
with the agreement. 

As the trial was thus made in connection with this Association, and as 
the Report upon Railway apparatus of all kinds is of especial interest to 
the members, and others interested in Railway management, it was con- 
sidered expedient, with the cpnsent of the Executive Committee of the 
Mechanics' Association, to publish. In the present form, that part of fheii 
general report wliich relales to Railway matters. 
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AGREEMENT OF THE JUDGES. 



It has been agreed by the Judges to adopt the following method of 
experiment and record : — 

The Engines entered for trial shall be recorded in detail, according to 
the form, a copy of which wil! be given to each of the Engineers. 

FOR THE TRIAL OF SPEED. 

The balances to be tested on all the Engines, and the result of the 
examination recorded. 

The Engines to work as near 100 lbs. per square inch as may be, but 
may work at pressures between 80 and 120 pounds, if required ; the dif- 
ference to be recorded, and tlio pressure to be maintained at the initial 
pressure, during the Experiment. 

The load to he constant, and equal to six loaded passenger cars. The 
test to be by the speed with which the constant load is carried over a cer- 
tain distance, said speed being corrected according to the weight of the 
Engines and pressure of steam. 

FOR THE TRIAL OF POWER OF DRAUGHT. 

The trials of power to be made with a constant load, and the differ- 
ence of power in the Engines to be indicated by the difference of speed, 
to be corrected according to the dimensions of the Engines and pressure 
of the steam. 

The formula by which the corrections noted above are to be made,. 
will be agreed upon hereafter. 

Lowell, September 30th, 1851. 
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CLASS NO. 4. 

U)COJIOTIVE ENGINES, RAIIAVAY CARRIAGES AND APPARATUS. 



Capt. WILLIAM H. SWIFT, ISAAC HINCKLEY, 

Pwir. BENJAMIN PIEltCE, GEORGE H. CORLISS, 

WILLIAM P. PARliOXl'. 



To THE Chairman of the Executive Committee of the Middlesex 
Mechanics' Association ; 

Sir,— The undersigned, appointed Judges for ihe Class No. 4, in ihe 
present Exhibition, having attended lo their duties, respectfully submit 
the following report and awards. 

We have to regret (hat the number of articles in our class is so lim- 
ited; but trust that hereafter it may be increased to the araoutil which 
the great interest it represents demands. 

The list of articles in the Fair marked in the Catalogue as belonging 
to Class No. 4 is as follows : 

Nos. 1383, 13S5, 1427, 1465, 1475, 1515. 

To this list are to be added some articles and machines not on the 
Catalogue, nor in tlie halls of the Exhibition, viz. : 

L. D. Livermorc's patent car coupling, attached to two cars on the 
Boston and Lowell Railroad, and the following Locomotives, viz.. : 

MtLO. — Ffeiglit Engine from Boston and Lowell Railroad Co., — 
built by Hinckley and Drury. Rebuilt in 1851 by B. and L. R. R. Co. 
G. B. King, Master Machinist. 

Addison Gilmore. — Passenger Engine from Western Railroad, — 
built in 1850-'51, by W. R. R. Co., at Springfield. Mr. Eddy, Master 
Machinist. 

Nepokset. — Passenger Engine from Boston and Providence R. R. 
Co.,— built at the shop of B. and P. R. R., 1849- G. S. Griggs, Mas- 
ter Machinist. 

HiGHLANDi:R.—Fr<:ighl Engine from Boston and Providence R. R. 
Co., — built at their shop, in lt-50. G. S. Grigg;?, Master Machinist. 
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DEDnAJT. — Passenger Tanlc-Engino from Boston and Providence R. 
R. Co.,— built at their shop, in 1851. G. S. Griggs, Master Machir.ist. 

Addison Gilmorb, — Passenger Engine from Connecticut and Pag- 
aumpsic R. R. Co.,— built in 1651, by Amosl;eog Company, of Man- 
chester, N, H, Oliver W, Bayley, Superintendent. 

Nathan Hale. — ^Paasenger Engine from Boston and Worcester R. 
R. Co.,— built in 1851, by Seth Wilmarth, Union Worlis, Boston. 

Unii,n. — Passenger Engine from Filchburg K. E. Co.,— built in 
1851, by Boston Locomotive Works. 

St. Clair.— Freight Engine from Ogdensburgh R. R. Co.,— built at 
shop of Essex Co., Lawrence, in 1851. Caleb W. Marvel, Supl. 

Esses. — Passenger Engine from Boston and Lowell It. E. Co.,— 
built in 1850, at shop of Essex Company, Lawrence. Caleb W. Mar- 
vel, Superintendent. 

1383. Is a specimen of single plate car wheel, manufactured by C. 
Rabdlett & Co., Meredith Bridge, N. H. A well manufactured car 
wheel. 

1385. Is a car wheel, from Levi B. Tyug, of Lowell, with its tiro fas- 
tened in the mode patented by Mr. Perhins, late Master Machinist of the 
Baltimore and Ohio Railroad, and applicable to both cast or wrought 
tires. We approve of the principle which Mr. Tyng has adopted in the 
application of lires to railroad wheels, as the present mode of shrinking 
them on is objectionable, for obvious reasons. 

The manner in which the tire is secured by this method, appears to us 
to be sufRclent in strength and simple in construction. We recommend 
il to the attention of gentlemen engaged in railroad management. 

1427. Cast car wheels, from the Brandom Car Wheel Co., Bran- 
don, Vt. ; John Howe, Jr., Agent. A good article. 

Also, from the same manufactory, one pair of Mowry's self-acliog car 

We recommend this car coupling to the allcnlion of railroad gentle- 
men, as its construction is such as to allow it to he used with the old 
couplings; and it combines the advantages of the solf-acllng coupling, 
and the simple pin and link now in use. It possesses, also, the advan- 
tage of being afforded at a low price, on account of its simplicity of con- 
struction. For these considerations, we have awarded to Mr. Mowry a 
Sdver Medal, for the best car coupling. 

1465. A railroad check signal, from Richard Holdings, Boston. 
This is an ingenious contrivance, but, in our opinion, not practically use- 



,/ Google 



ful ; as contrivances quite similar, and for the same purpose, have been 
frequently tried, but abandoned, as being useless. 

1475. Lightner's patent car-box, from H. F. Alexander, Boston. 
This invention and its merits are so well known to the managers of rail- 
roads, ill this seolion of the country, that it requires no extended notice 
from us. In our opinion, it has well deserved the encomiums which it 
has received from those who have examined its merits heretofore. 

1515. Livermore's patent coupling and truck guide, from S. D. Liv- 
ERMOKB, Monlpelier, Vt. This is an ingenious contrivance, for guiding 
the trucks of long railroad cars ; and is now attached to two of the cars 
of the Boston and Lowell Railroad Co. We are unable to state precisely 
the advantages and disadvantages in its use, as more time would have 
been required to test it thoroughly, than we have had at our disposal. 
We saw it in practical use, over about twenty miles of the road, and it 
worked well. The advantages claimed are, that the wear and resistance 
upon curves are greatly reduced by its use, and the motioa of the cars 
rendered more easy. 

Ill this, as in other instances, wo experience the great need of some 
instrument by which the resistances upon radroads might be measured 
with a proper degree of accuracj, without having rccouise to experi- 
ments involving an expenditure of time and money, of large amount, to 
determine a point which might be determined in a few hours, with smta- 
ble means. We regret, for the sake of this ingenious inventor, that we 
had not such means at our disposal. We would recommend the exami- 
nation of his plan, especially to parlies about to furnish a road with cars, 
for it cannot conveniently be partially adopted, since cars built in accord- 
ance with it, cannot well be coupled with cars fitted with the common 
coupling. 



liEPOHT ON LOCOMOTIVE ENGINES. 

It gives us much pleasure to report, that this branch of Class No. 4 
was well represented. The engines exhibited were few, as compared 
with the vast number now manufactured ; but we believe that it would 
be difficult to surpass them in quality. 

Another consideration worthy of notice is, that they were taken from 
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every-day wovls, nnd were not tuUt for the occasion. In litis respect, the 
exliibilion was a practical one. 

In regard to workmanship, we couM make no comparison, as many 
of the moat imporlant parts of such machines cannot be seen without 
taking them apart, which it was not convenient to do. 

Where work is all of so good a quality ns it was in this instance, there 
could be i didp fnlldff 
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the same distance. 

2d. That the pressure of steam in the boilers should not exceed one 
hundred and twenty, nor bo less than suvenly pounds, per square inch. 

3d. That the pressure at starting should be taken as the pressure 
under which the engine v/orked over the whole distance ; the safety 
valve balances remaining unaltered. 

[The balances were tested, as far as practicable, by thcrmometera ; 
and the results, (marked 5,) and a table, (marked 6,) for reducing them 
to pressure, are annexed to (his report.] 

The constant load, in the trial of speed, consisted (beside the fender) 
of si.\ covered freight cars, each loaded with five tons, one long passen- 
ger car, and twenty-one passengers ; the whole weighing eighty-five 
tons. 

This constant load caused a displacement of 17,680 cubic feet of air ; 
bein<r in length, two hundred and twenty-one feet, height ten feet, width 
eight feet. 

Each engine, with its train, started from the fifteenth mile post, at a 
given signal, and made its best time to the tweniy -fourth mile post, 
where the observations terminated. 
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A detailed descriplJon of the track ruo over, (marked 1,) with a cor- 
responding table {marked 4) of times at each station, is annexed, for the 
use of those who may wish to examine the matter in detail. 

To reduce the observed time of running to the time in which the dis- 
tance should have been run, consistently with the published terms, (viz. 
1 proportion to the weight of the engine and pressur 
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For this purptse, the following proportio 
1 : ll^k) — 1 : : 1—40: 
(the correction being plus or minus, as i^^ is greater or less than 
unity.) 

W, representing weight of engine in pounds ; P, the effective pressure 
of steam in boiler, in pounds per square inch ; t, the observed time, in 
seconds. 

Following this formula, the results were obtained contained in table 
marked (7.) 

It will be noticed, upon comparison, that the reduced limes follow gen- 
erally in order wiih the observed times, after the proper corrections for 
differences of weight and pressure have been made. 

We have confidence that equal justice has been done to all, with the 
exception of the Addison Gilmore, of the Connecticut and Passumpslc 
River Railroad, 

This engine was worked at a much higher pressure than the others, 
and thus would, under equal circumstances, have had a decided advan- 
tage ; but as she had just come from (he shop, and never before been 
attached to a train, it is difiicult, if not impossible, to arrive at a correct 
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eslinaafe of her power, as compared with ihe others ; to which is to be 
added the consideration, that she was worked at a pressure above that 
proposed by the published rules. 

We have given the results of the trial of this engine, but have not 
included it as competing for a prize, since it did not come within the pre- 
scribed rules. 

The Dedham, a small tank-engine, buih by G. S. Griggs, of the Bos- 
ton and Providence Railroad, was run over the same track, on the day 
after the trial of the other passenger engines, with a load of two passen- 
ger cars and eighty-one passengers, making an entire weight of eighteen 

The time in which this engine passed over the nine miles, is given in 
detail with the others ; but wilii such a disproportioned load, we think it 
inexpedient, with our present means of judging, to make any com- 
parison. 

We regret this, as we believe that, on many of our roads, engines of 
this class must be introduced, for economical reasons, before fuil accom- 
modation can be given to the public, or remuneration to the stock- 
holders. 

The trial of the Freight Engines was made upon the branch track 
connecting the Boston and Lowell Railroad and the Boston and Maine 
Railroad al Wilmington, over a distance of nine thousand one hundred 
feet in length. The load consisted of one hundred and fourteen loaded 
cars, estimated to weigh, cars included, ^ix hundred and fifty tons. 

Each engine first backed this tram down to the starling point, which 
was at the top of an inclined plane of fourteen feet to the mile ; and 
from this point they started, at a gi^en signal, making their best time to 
the point at the other extremity of the branch 

For the details of this track, we lefer to the statement annexed to this 
report, (marked 2,) with the corresponding table of limes, as in the trial 
of speed, in table (marked 4.) 

For the reduction of these engines, we have used the same formula aa 
in the preceding case ; with the exceptions, that the standard time is 
taken at one hundred and forty-four seconds, instead of four hundred and 
five seconds, and the pressure shown by iho balances, instead of the 
effective pressure. 

The limited time we had to prepare for these experiments, must be 
our excuse for their being so incomplete in detail and arrangement ; and 
the want of direct experiment, to determine the basis upon which to 
ground absolute formulas, prevented us from making more than a com- 
parative statement of the performances of the engines of both classes. 
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We lake the liberty of expressing our regret, lliat so great a deficiijDcy 
exists in our knowledge in this department of railroad management. 

The power now applied for the purpose of Irana porta lion on railroads 
is very large, and upon its proper application depends, in a great degree, 
the success of this great interest in this section. 

It is apparent, oven to a casual observer, that the railroads have increas- 
ed in a greater ratio than the amount of business they can have to do. 
It becomes, therefore, of vital importance, that the greatest possible sav- 
iug should be made in ali the details of working and maintenance ; and 
in the case under consideration, that the weight of the engines should be 
reduced, and ilieir power increased, to the greatest limit consistent with 
liie proper durability of the machinea. 

We trust that this experiment will be followed up by those interested, 
until a scries of observations, properly made, may enable railroad mana- 
gers to judge with certainty, having actual, and not theoretical knowledge, 
for their guide. 

It was our intention to have prepared instruments for the purpose of 
measuring the power of draught directly ; and also certain apparatus for 
testing the steadiness with which the machines run upon the track. 

Some progress was made, but we were unable to get them completed 
in season for use. Should they be wanted for future experiments, it will 
take probably but a short time to perfect them 

We present our thanks to the officers and men of the Boston and 
Lowell Railroad, for the prompt and ample assistance rendered by them, 
m accommodating the eng nes brought to Loncll far cxhibiiion , and for 
the skdl and care wilh winch the arrangements were made for running 
the experimental trains, no af cident oi delay ha\ ing occuried 

We are also indebted to Messrs Newell, Hatfiely, and Harris, Civil 
Enginetrs, foi their assistance in noting ihi, times and distances run by 
the engines, to Messrs Per in and \\ inslow for testing the balances of 
the engines by thtrmoraetere introduced into the steam, and to Messrs 
Cheney ini Hirris for aid in rccordmg no'es during the trial 

In conclusion, «e indulge in the hope, (ha tiicse expetuneiita may be 
the commencement of a series, which wdl ultjmiielv lead to a more 
perfect knowledge of the capabilities of the locomotive cngint, , and m 
practice, to a greater economy of powei m working tbia important 
machine 

The compirison of the&e ciperiments wi h those mndc in England in 
1830— '31, will show the great increase of speed already ^ll^lncd, as 
compared w th the weight of the engine and tlji„ Ic id cin ed , tind will 
be an incentive to further improvement 
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AWARDS. 

In awarding the Medals, we have in all cases made the awards lo the 
persons or Companies contributing ; for we had no means of ascertain- 
ing lo whom the merits of the articles, or Machines, were fairly due. 
"We would, however, respectfully recommend, in event of the confirma- 
tion of our awards, that the parties, to whom Medals are given, should be 
consulted in regard to the inscription to be engraved upon each. 

To John Howe, Jr., Agent of the Brandon Works, a Silver Medal, 
for Mowry's Car Coupling. 

To the AnnisoN GiLMORB, from the Western Railroad, a Gold Medal, 
for the best time made. 

To the Nathan Hale, Boston and Worcester Railroad, a Silver 
Medal, for the second best time made. 

To the Dedhah, from the Boston and Providence Railroad, for the 
■peculiar arrangement of the engine and tender, the importance of which 
we have alluded to ; and for the drawing apparatus, which increases the 
adhesion with increased load, or increased draught on inclined planes, a 
Silver Medal. 

To the MiLO, freight engine, from the Boston and Lowell Railroad, 
for the best performance according to the prescribed rules, a Gold 



To the St. Claie, freight engine, from the Ogdensburgh Railroad, for 
the second best performance, a Silver Medal. 

By order of the Board of Judges of Class No. 4, 

WM. P. PARROTT, 

For the Commiitee. 
Lowell, October ISlh, 1851. 
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(TABLE 2.) 

For trial of Draught of Locomotives on the Wilmington Branch Rail- 
road, the engine stood at station 106. From thence toward the Boston 
and Maine Railroad, the grade is down IS/g'^ feet per mile, for 1400 
feet ; and thence level, 400 feet. 

From station 106, toward the Boston and Lowell Itailroad, the grade 
is down, 19-ifi^ feet per mile, 2100 feet ; then level, 5,00 feet ; then up, 
9^ feel per mile, lOOO feet ; then up, 5^ feet per mile, 1000 feet ; 
then up, 3-r'o^ feet per mile, 1000 feet; then level, 1000 feet; then up, 
CyViT feet per mile, 1000 feet ; then up, Sj^tr fee* per mile, 2000 feet. 

From station 106, toward the Boston and Lowell Railroad, straight, 
5447 feet ; then curved, with a radius of 6720 feel, 688 f*et ; then 
straight to ihe last station. 

1 64 feet from starting point, 17th Mile Post. 

2 2036 " to Station 85 



1500 ' 
1000 

707 



465 

1000 ' 

1000 ' 

500 ' 



70 



» 52f^ 

Tangent Point. 
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